To review nutritional status and outcome of 90 patients who underwent total hip arthroplasty (THA) or hemiarthroplasty. Methods. Records of 51 women and 39 men aged 26 to 96 (median, 71) years who underwent elective THA (n=48) for osteoarthritis, or trauma-related THA (n=10) or hemiarthroplasty (n=32) for subcapital femoral neck fractures using an uncemented femoral stem were retrospectively reviewed. Patient demographics and intra-and post-operative complications were recorded. Patient co-morbidities were assessed according to the Charlson grading system. Nutritional status was assessed using haematological markers of serum albumin (ALB) level and total lymphocyte count (TLC). Samples were taken on the day of the operation and within 24 hours of operation. Suboptimal nutrition was defined as a serum ALB level of <3.5 g/dl and a TLC of <1.50 cells/mm. results. 86% of trauma patients and 30% of
elective patients were malnourished preoperatively (p<0.001). Preoperatively, more males than females had suboptimal ALB levels (28% vs. 8%, p=0.033) and TLC (82% vs. 31%, p<0.001). Age was inversely proportional to preoperative ALB and TLC values; patients older than 75 years had significantly lower values. Of those staying >7 days in hospital, 67% were aged >75 years as opposed to 31% were aged ≤75 years (p=0.001). Male gender, old age, and presentation with trauma were risk factors for suboptimal nutritional parameters (p<0.001 for all). Patients with suboptimal ALB and TLC values had a significantly longer stay in hospital (p=0.032 and p=0.021, respectively). conclusion. The rate of malnourishment was significantly higher in patients having traumarelated surgery than in those having elective surgery. Malnourished patients are at greater risk of prolonged hospital stay. Preoperative nutritional assessment may be useful in predicting patients at high surgical risk.
introduction
The rate of hip arthroplasty for fractures and degenerative diseases of the hip will increase substantially as the proportion of the elderly rises. 1 Complications such as infections or re-fractures can be devastating and become a financial burden to individual patients and society. 2, 3 Patient age and co-morbidities play an important role in the prognosis. [4] [5] [6] A high proportion of elderly patients are malnourished on admission to hospital. 3, 7, 8 Poor nutrition is associated with muscle wasting, reduced power, immunocompromise, apathy and impaired cardiac function. 9 All these increase the likelihood of postoperative complications (e.g. pressure sores), prolonged recovery, and increased mortality. [10] [11] [12] [13] Haematological markers such as visceral proteins, namely serum albumin (ALB) level, total lymphocyte count (TLC), and transferrin are indicators of nutritional status. 10, 14 It has been estimated that approximately 60% of patients with a hip fracture are malnourished based on such haematological parameters. 3 A better understanding of the clinical impact of hip arthroplasty on malnourished patients can help optimise pre-and post-operative care. We therefore retrospectively reviewed nutritional status and outcome in 90 patients who underwent total hip arthroplasty (THA) or hemiarthroplasty.
Materials and Methods
This study was approved by the human research ethics committee of our hospital. Between May 2008 and December 2009, 51 women and 39 men aged 26 to 96 (median, 71) years underwent elective THA (n=48) for osteoarthritis, or trauma-related THA (n=10) or hemiarthroplasty (n=32) for subcapital femoral neck fractures using an uncemented femoral stem (Corail; DePuy). Their records were retrospectively reviewed.
Patient demographics including age, gender, and time of admission and discharge were recorded, as were intra-operative complications (femoral fractures, blood loss treated by transfusion, and death) and postoperative complications (early revisions of the prosthesis within the first month, deep prosthetic or superficial wound infection, dislocation, myocardial infarction, pulmonary emboli, deep vein thrombosis, acute renal failure, haematoma, pressure sore, urinary tract infection, paralytic ileus, and death). Patient comorbidities were assessed according to the Charlson grading system (Table 1) . 11 Nutritional status was assessed using haematological markers of serum ALB level and TLC.
Samples were taken on the day of the operation and within 24 hours of operation. Suboptimal nutrition was defined as a serum ALB level of <3.5 g/dl and a TLC of <1.50 cells/mm. 10, 12, 13, 15 Data were tested for normality, and nonparametric tests were used owing to the skewed data. Patients with and without nutritional depletion were compared in term of their length of hospital stay and complications. Elective and trauma patients were also compared in terms of nutritional parameters, gender, co-morbidities (Charlson score), and age. Categorical variables were compared using the Pearson Chi squared test or Fisher's exact test as appropriate. Continuous variables were compared using the Mann-Whitney U test. A p value of <0.05 was considered statistically significant.
results
The median length of hospital stay was 7 (range, 4-67) days. The median serum ALB levels were 3.9 (range, 2.3-4.9) g/dl preoperatively and 2.7 (range, 1.6-4.0) g/dl postoperatively; 32% and 95% of the patients had suboptimal levels (<3.5 g/dl), respectively. The median TLCs were 1.43 (range, 0.25-4.87) cells/mm preoperatively and 1.05 (range, 0.28-5.59) cells/mm postoperatively; 56% and 81% of the patients had suboptimal counts (<1.50 cells/mm), respectively. Metastatic solid tumour AIDS Table 1 Charlson weighted index of comorbidity 11 More males than females had suboptimal serum ALB levels preoperatively (28% vs. 8%, p=0.033) and postoperatively (90% vs. 49%, p<0.001), and had suboptimal TLC preoperatively (82% vs. 31%, p<0.001) and postoperatively (95% vs. 71%, p=0.003). No significant difference was noted in the length of hospital stays or operative complications between genders.
Assigned weights for diseases
Age was inversely proportional to preoperative serum ALB levels and TLC; patients older than 75 years had significantly lower levels. Of those staying >7 days in hospital, 67% were aged >75 years as opposed to 31% aged ≤75 years (p=0.001). No significant difference was noted between the Charlson score of co-morbidities and nutritional levels.
Patients with suboptimal preoperative levels of serum ALB and TLC had a significantly longer stay in hospital ( Table 2 ). Respectively in those who stayed >7 and ≤7 days in hospital, 44% and 15% (p=0.011) had suboptimal serum ALB levels, and 69% and 44% (p=0.021) had suboptimal TLC.
Compared with elective patients, trauma patients were more likely to be older (60 vs. 80 years, p<0.001), have a longer hospital stays (6 vs. 11 days, p<0.001), have more intra-operative complications (1 vs. 7, p=0.021), have lower preoperative serum ALB levels (4.2 vs. 3.5 g/dl, p<0.001) and TLC (1.79 vs. 1.02 cells/ mm, p<0.001), and have a greater percentage with suboptimal TLC (30% vs. 83%, p<0.001) [ Table 2 ].
Eight patients sustained intra-operative fractures of the femoral canal; 7 of whom were treated with a Charnley cable. Their preoperative nutritional levels were lower (but not significantly). 14 patients developed postoperative complications (myocardial infarctions, pulmonary embolism, acute renal failure, deep vein thrombosis, urinary tract infection, pressure sore, paralytic ileus, peri-prosthetic fracture following a fall, recurrent dislocation, early subsidence of the graft, haematoma, and wound infections). Their preoperative nutritional levels were also lower (but not significantly).
Male gender, old age, and presenting with trauma were risk factors for suboptimal nutritional levels, as gauged by serum ALB and TLC values. Co-morbidities did not affect such surrogates of nutritional levels.
discussion
A high proportion of elderly patients have suboptimal nutritional status. 3, 7, 8 Malnourished patients are at higher risk of prolonged hospital stays secondary to infection, complications, muscle wasting, and general fatigue and weakness. 9, 14 In patients who undergo a hip arthroplasty, further complicated by a presenting fracture, a catabolic state is induced and may exacerbate malnourishment. 16 depletion occurs in an estimated 60% of hip-fracture patients 3 and 27% of elective hip arthroplasty patients. 10 Malnourished patients undergoing hip arthroplasty are prone to having increased rates of wound infections, delayed healing, prolonged hospital stay, and all-cause, one-year mortality. 10, 13, 15, 17 In malnourished patients, mortality associated with a hip fracture is estimated to be 5 to 10% at one month and 33% at one year, which is higher than the expected annual mortality of about 10%. 1 The serum ALB level and TLC are valid and reliable markers for identifying malnourished patients. 10, 14 Additional screening tools include body mass index, fat folds, transferrin, and mini-nutritional assessment. 18 Low serum ALB levels and TLC are associated with increasing age and the presence of co-morbidities. 19 It is difficult to ascertain whether poor nutritional status may simply be a confounder; the true risks of adverse outcomes are old age and chronic diseases.
Correcting the malnourished status of the elderly is a difficult task. 20 Nutritional depletion secondary to chronic diseases is problematic to manage. 10 Various strategies include increased consumption of calories and protein-loaded foods, parenteral or nasogastric feeds, early mobilisation, and physiotherapy. Additional nutritional support with oral or intravenous multi-nutrient feeds on hospital admission following a hip fracture is associated with shorter hospital stays, quicker rehabilitation, as well as lower rates of complications, in-hospital mortality, and 4-to-6-month mortality. [21] [22] [23] Patient selection is a recurrent problem in such studies. The criteria of malnourishment are unclear and whether patients return to normal nutritional levels is seldom reported. There is no consensus on the benefit of additional nutritional support. 24 Owing to financial restraints in tertiary care, prompt diagnosis and treatment with a timely discharge is encouraged, and delaying surgery and prolonging hospital stay may not be appealing. However, if high-risk patients can be identified and treated, the gains from reduced postoperative complications and earlier rehabilitation may outweigh the gains from cost saving. Using haematological markers and risk factors to identify those at high-risk preoperatively enables adjustment of the management. Whether poor nutritional status persists after discharge in these patients and if this has a detrimental clinical effect is unknown. One limitations of this study was that it was retrospective, and thus completeness of medical records was limited with regard to co-morbidities and complications. Therefore, objective variables were used as primary outcome measures. Documentation was also limited regarding the use of immunosuppressants and other disease-modifying agents, which are associated with lower lymphocyte counts and malnourished status. 10 Owing to the small numbers of operative complications, there may have been a type-II error. Larger numbers of patients are needed to elicit a relationship between adverse postoperative events and low values for nutritional parameters, particularly the risk of infection. 10 The cause of such low values may be multi-factorial. The unexpectedly large proportion of malnourished patients in both the trauma and elective arthroplasty population was a concern. The rate of malnourishment was significantly higher in trauma than elective patients. Malnourished patients are at a greater risk of prolonged hospital stay. Whether nutritional supplementation could improve outcomes in these patients is unknown. Further studies are needed to investigate the role of dietary interventions for arthroplasty patients with regard to any impact on clinical outcome.
